Expression of an antibody fragment at high levels in the bacterial cytoplasm.
Recombinant antibody fragments expressed in the cytoplasm of cells have considerable practical potential. However in the reducing environment of the cytoplasm, the intradomain disulphide bonds are not formed and the fragments are unstable and expressed in low yields. Here we attempted to overcome these limitations. We first isolated an antibody single chain Fv fragment that binds and activates an inactive mutant beta-galactosidase. We then subjected the gene encoding the scFv fragment to random mutation in vitro by error-prone polymerase chain reaction, and co-expressed the mutant beta-galactosidase and mutant antibody fragments in lac- bacteria. By plating on limiting lactose, we selected for antibody mutants with improved expression, and after four successive rounds of mutation and selection, isolated an antibody fragment that is expressed in the bacterial cytoplasm with yields of 0.5 g/l in a shaker flask (A600 nm of 5.5) and 3.1 g/l (A600 nm=33) in a fermentor. Analysis of the mutant antibody fragments revealed that the disulphide bonds are reduced in the cytoplasm, and that the fragments could be denatured and renatured efficiently under reducing conditions in vitro. This shows that with a suitable method of screening or selection, it is possible to make folded and functional antibody fragments in excellent yield in the cytoplasm.